A group of schizophrenic patients were compared with normal Ss on an eyelid-conditioning task. All Ss received SO trials to either a light or a tone CS and the UCS was an air puff to the eye. The principal findings were as follows: (a) the number of conditioned responses was shown to be related to level of skin potential in both normal and schizophrenic Ss, (b) the schizophrenic group gave more conditioned responses than the normal group and this was associated with higher skin potentials in the patient group, (c) the level of skin potential was found to be related to withdrawal and the more withdrawn Ss gave more conditioned responses, (d) a differential effect was found between normal and schizophrenic Ss and the modality of the CS.
Experiments on classical conditioning of schizophrenic patients do not lead to clear conclusions regarding these patients' ability to acquire conditioned responses. While most experimenters in the West can find no difference between patients and normal subjects (Ss) (Franks, 1954; Howe, 1958; King & Landis, 1943; O'Connor & Rawnsley, 1959; Pfaffman & Schlosberg, 1939) , Russian studies suggest that most schizophrenics tend to condition poorly (Lynn, 1963; Pavlov, 1941 ). In contrast, Spence and Taylor (1954) report acquisition levels higher than normal, and Mednick's (1958) theory of schizophrenia also predicts that at least acute patients should condition more rapidly than normal Ss.
It is common to find that experiments on schizophrenic Ss report conflicting results, but it is hardly surprising to find that groups of these patients do not behave uniformly. The diagnosis covers such a variety of symptoms that a limited number of patients used in any one study may differ in many essential characteristics from patients used in another study of the same phenomena. Since the conditioning experiments cited do not always re-1 This work was carried out in partial fulfillment of an MA degree, under the supervision of P. H. Venables, while the author was receiving a scholarship from the Medical Research Council. The experimental work was carried out at Springfield Hospital, with the kind permission of the Medical Superintendent, C. H. Beccle. 2 The author is now working for the National Association for Mental Health. late the level of conditioning to symptomatology or other relevant characteristics of the patients, the discrepancy between results may well be due in part to these factors.
Work by Venables (1960 Venables ( , 1963a Venables ( , 1963b ) and Venables and Tizard (1958) suggests that schizophrenic reactions differ in many important ways according to the modality of the stimuli employed. It seems possible, therefore, that the modality of the conditioned stimulus (CS) might affect the acquisition of conditioned responses by schizophrenics and that this variable might also contribute to the disagreement among experiments on conditioning.
Many different responses have been used in studies of conditioning in schizophrenia. However, while there is some evidence that the same parameters may affect the conditioning of different responses (Razran, 1957; Spence, Haggard, & Ross, 1958) , there is no experimental evidence for a factor of conditioning (Franks, 1958) . Therefore, generalization from any one experiment on conditioning in schizophrenia must be limited, and it is quite possible that schizophrenics will condition poorly if one response is used, and rapidly if another response is chosen.
The following experiments attempt to overcome some of these difficulties. Certain characteristics of schizophrenic patients have appeared in previous work to be relevant to their performance in a variety of situations (Venables, 1960 (Venables, , 1963a (Venables, , 1963b Venables & O'Connor, 19S9; Venables & Tizard, 1958) . It seems possible that these variables might influence the acquisition of the conditioned response also. These characteristics are: (a) The degree of withdrawal, measured by a rating scale administered to nurses; (b) The presence of paranoid symptoms, also obtained from nurses' ratings; (c) The standing level of skin potential, which is thought to be a measure of arousal (Leiderman & Shapiro, 1964; Venables, 1963a Venables, , 1963b Venables & Wing, 1962) .
The eyelid response was selected for conditioning since eyelid conditioning may be regarded as a type of conditioned avoidance. It is possible that schizophrenic performance in this type of situation might relate to withdrawal behavior, particularly since Silverman (1963) concludes that schizophrenic performance improves in situations where "termination of the noxious stimulus is contingent upon the performance of the correct response." In order to examine the modality effect, both a visual and an auditory CS were employed.
METHOD

Apparatus
Eyeblinks were recorded by a pair of electrodes placed above and below the left eye, by a technique similar to electrooculography. When the lid moves over the eye, a potential change occurs which may be amplified and recorded on an Ediswan portable E.E.G. recorder. The CS was either a tone of 1000 cycles per second and 60 decibels in loudness, or an increase in brightness of a milk glass disc, from 7 to 700 millilamberts, subtending a visual angle of about 10 degrees. The CS was 1000 milliseconds in duration, and the onset of the unconditioned stimulus (UCS) occurred SOO milliseconds after the beginning of the CS. The UCS was a puff of air to the cornea lasting 160 milliseconds. The force of air measured at S's eye was 1 gram, The air puff was delivered from a polythene tube, 1 millimeter in diameter, which rested in a block attached by a boom to a pair of earphones through which the auditory CS was presented. The block was adjustable in three dimensions so that the position of the tube in relation to the S's eye could be individually adjusted. The puff was delivered by a Schrader valve with a very rapid action, and operated by a relay system. All stimuli were programed and the intertrial interval varied between IS and 25 milliseconds with a mean of 20 milliseconds.
Skin potential was recorded from a pair of electrodes, one on the hypothenar eminence and one on the forearm, by the method described by Venables and Sayer (1963) .
Procedure
Standing level of skin potential was recorded from each S after he had been resting in a dimly lighted room for about 4 minutes. Then the eye electrodes were attached and each 5 was given SO trials with either the light or the tone CS. The Ss were instructed to press a key at the termination of the CS, since it had been found in a pilot experiment that this helped to reduce the incidence of voluntary responses and also ensured that Ss did attend to the CS. The 5s were told that before the termination of the CS they would receive a puff of air that would remind them that they must remember to press the key.
Ward ratings were obtained from the charge nurse of each male patient, giving details about the extent of the patient's withdrawal and evidence of delusional symptoms. These rating scales are described in Venables (19S7) and Venables and O'Connor (19S9) .
Subjects
The 5s were 32 male schizophrenic patients between the ages of 28 and S3, with a mean of 40.3 years, all of whom were chronic, that is, had been in the hospital for at least 2 years, but who were not lobotomized or receiving ECT at the time of the experiment. Patients were conditioned to both CSs in a balanced design so that half were conditioned first to the tone and half to the light CS. The two testing sessions were separated by a period of 6-8 weeks. The most interesting result from the main experiment was replicated on 22 chronic female patients aged between 28 and 57, with a mean of 41 years. These patients were tested on one occasion only. Twenty-four normal 5s, 12 men and 12 women, were tested under the same conditions. These Ss were either nurses or hospital technicians or volunteer 5s from civil service departments. Their age range was similar to that of the patient 5s.
The records of an additional 10 male and 7 female patients and 6 normal Ss were rejected because Ss had a high blink rate or gave too many voluntary responses. In addition, 5 male and 3 female schizophrenics did not cooperate sufficiently for their records to be useful, for example, they did not press the key for the termination of the CS, or they shut their eyes for long periods during the testing session. The decision to eliminate an S from the study was made before analysis was attempted, with the aim of limiting statistical treatment to records which could be scored unambiguously.
Method of Scoring
All lid movements occurring between 200 and SOO milliseconds after the onset of the CS were considered to be anticipatory conditioned blinks, except for voluntary responses. Voluntary responses were identified on a criterion of trace shape, that is, those resembling instructed blink responses in a pilot study, the trace being characteristically smoother and rounder than for conditioned blinks, and of longer duration, lasting until after the onset of the UCS.
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As a result of experience gained in the pilot study, it was decided to eliminate all records with a third or more anticipatory response of this type.
RESULTS
Conditioning Related to the Level of Skin Potential
A positive correlation was found between the number of conditioned responses and level of skin potential for all male 5s from whom a negative skin potential could be obtained (r = .44, N = 26, p < .05). (For technical reasons skin potential could not be obtained from six 5s.) Those 5s with a high skin potential tended to give more conditioned responses, and this supports the hypothesis that level of conditioning is positively related to arousal. Correlations were obtained between age, chronicity, and level of skin potential, since, if it could be shown that level of skin potential is related to these variables, it would not be possible to infer that arousal influences conditioning. Both were nonsignificant (r = -.29 and -.2, respectively; Ns = 26).
This finding was later confirmed in a repeat experiment using female patients. The correlation between skin potential and the number of conditioned responses was significant beyond the .001 level (r = ,66, N = 22) . With normal 5s the correlation was very similar (r = .63, N = 24, p < .001; see Figure  1 ). It seems, therefore, that this relationship between level of skin potential and number of conditioned responses is not confined to schizophrenic patients, but is a more general characteristic. Figure 2 shows the increase in the number of conditioned responses made by the schizophrenic patients throughout the series of trials. Analysis of variance between the number of conditioned responses given in Trials 20-30 and Trials 40-50 confirms that conditioning did occur (p < .01). Furthermore, there was a significant increase in the number of responses between the first and second occasions of testing (p < .01; see Figure 2 ). Comparison between the number of conditioned responses given by normal and schizophrenic 5s suggests that the latter tend to produce more conditioned responses than the normal 5s (t = 3.3, p< .01; see Table 1 ). Further analysis of this result shows that this is associated with the fact that more patient 5s show a high skin potential than do normal 5s (* = 2.6, p<.05; see Table 2 ). When groups of normal and schizophrenic 5s were matched on mean level of skin potential, there was no difference in the number of conditioned responses given by the two groups (t= 1.6, ns; see Table 3 ).
Level of Conditioning
These results confirm the findings of Franks (19S4) and O'Connor and Rawnsley (1959) that schizophrenics do condition, and does not support the Pavlovian hypothesis of pathological inertia in schizophrenic patients. The result partially supports Mednick's (19S8) suggestion that schizophrenic patients condition better than normals because the former are functioning at a higher level of arousal.
Modality of CS and Number of Conditioned Responses
A comparison between the number of conditioned responses given by the patient groups to either a visual or an auditory CS, suggested that on each occasion of testing more responses appeared to the visual stimulus. A t test on a regression analysis for a group of Ss matched on skin potential showed that significantly fewer responses were given to the auditory stimulus, when the effect of skin potential was held constant. The same trend does not appear in the data from normal Ss, and a t test on a regression analysis of all the data from normal Ss showed that these Ss gave more responses to the auditory than to the visual stimulus; see Figure 3 and Tables 4 and 5. These two groups of normal Ss did not differ in mean level of skin potential (t = 1.6, ns). The regression analysis was carried out on Trials 20-50, since, as can be seen in Figure 2 , the asymptote of responding had approximately been reached by Trial 20. 
Skin Potential, Symptoms, and Number of Conditioned Responses
Ratings of the degree of withdrawal were obtained on all male patients. Taking only those patients with no clear evidence of delusions, the correlation between skin potential and withdrawal was -.47 (N = 19, p < .05). This means that the more withdrawn patients gave the higher level of skin potential, which supports the hypothesis that the more withdrawn patients are more aroused than the active patients and confirms previous findings (Venables & Wing, 1962) . Paranoid patients were excluded from this analysis since previous work by Venables and others has shown that paranoid patients differ in many ways from nonparanoid patients, and the Venables and Wing study showed that the relationship between skin potential and withdrawal is valid only for those patients who clearly are nondelusional. Withdrawal is not a function of either age or chronicity since correlations between these factors and withdrawal were not found to be significant. The correlation between withdrawal and number of conditioned responses was -.32, which is significant at the .05 level with an N of 32. The more withdrawn 5s, therefore, tended to give more conditioned responses.
Thirteen male patients showed some evidence of delusions and the records of these patients were analyzed separately to see whether any differences could be detected between these patients and the nonparanoid patients, either in level of skin potential or number of conditioned responses. Only four of these patients showed a marked degree of paranoia. No significant differences appeared although there was some suggestion that the differential effect of modality of the CS was greater for the active paranoid patients.
All but 10 of the patients in this study were receiving some form of drug treatment and this factor was considered since it seemed possible that drug dosage might affect conditioning rates or arousal level. However, no systematic analysis could be attempted because of the great variety of drugs and drug combinations which these patients were receiving, and no significant relationship between drug status and any other variable could be determined, except that those patients not on drugs appeared to be more withdrawn than those on drugs.
DISCUSSION
It has been suggested that if 5s' level of arousal increased throughout the conditioning session, this could produce an increase in their general responsiveness and consequently the increased number of blinks recorded in the experiment might represent a type of pseudoconditioning. The level of skin potential was measured only once, before conditioning commenced, so that it was not possible to determine in what way this variable was affected by the conditioning procedure. However, analysis of the number of blink responses occurring during two S-minute intervals, one at the beginning and one at the end of the conditioning session, showed that there was no consistent rise in the periodic blink rate, that is, the general level of blinking, and that the increase in blinks recorded in the experiment was specific to the interval between the onset of the CS and the onset of the UCS. This would support the conclusion that true conditioning did occur.
These results, therefore, seem to indicate that schizophrenic 5s are capable of acquiring a conditioned avoidance response at least as well as normal 5s and that very withdrawn patients with a high skin potential condition better than normals. The present result is in keeping with previous findings on eyelid conditioning, although some investigators have reported no difference between normal and schizophrenic 5s (Franks, 1954; O'Connor & Rawnsley, 1959) . This is possibly because in these experiments the maximum possible vari-ance was limited, since test trials were used, that is, conditioning was measured by counting responses only for the 18 trials on which the UCS was omitted.
It may be legitimate to regard eyelid conditioning as a type of conditioned avoidance, in that the conditioned blink can shield the eye, in part at least, from the effects of the air puff. In this case the relationship between withdrawal, skin potential, and level of conditioning would suggest the possibility that withdrawal itself represents a type of conditioned avoidance in patients who are overaroused and hypersensitive to noxious stimuli. This interpretation is implicit in the discussions of Bender and Schilder (1930) , Garmezy (1952) , Silverman (1963) , and Chapman and McGhie (1963) . The relationship between conditioning and level of skin potential supports the findings of Runquist and Spence (1959) and Runquist and Ross (1959) , who related the level of eyelid conditioning to measures of skin conductance, muscle-action potential, and heart rate. The result is congruent with the hypothesis that skin potential is a measure of arousal, as suggested by Venables (1963a Venables ( , 1963b , particularly since the relationship was not confined to the patient population. It is not possible to predict from this experiment whether the same relationship would hold for other types of conditioned responses. An experiment by Fuster (1957) on the effect of direct stimulation of the reticular formation gives some basis to the prediction that arousal, at least if it is related to reticular arousal, might facilitate other types of conditioning.
The differential effect of the modality of the CS on conditioning in normal and schizophrenic 5s is important in view of the finding on the differential effect of modality on reaction time (Venables & Tizard, 1958) . While normal 5s tend to give a shorter reaction time to auditory than to visual stimuli, schizophrenics give a shorter reaction time to visual stimuli. These facts, together with the present result, may indicate a difference between schizophrenics and normals in the arousing properties of visual as opposed to auditory stimuli.
